We use the so-called covariant confined quark model to compute branching fractions for several semileptonic and non-leptonic decay modes of the B c meson.
Introduction
Rare flavor-changing decays of heavy mesons, nowadays measured, are of a special interest: new, hypothetical particles could contribute to the loops of corresponding Feynman diagrams, modify the Standard Model (SM) predictions and so manifest existence of new physics. One source of uncertainty in the theoretical estimation are hadronic effects. Covariant confined quark model (CQM) is a well-suited framework to estimate these and represents a desired alternative for crosschecking existing evaluations of other authors. The CQM is applied to B c semileptonic and nonleptonic decays.
Covariant confined quark model (mesons)
The covariant confined quark model is meant to provide description of hadronic effects for Standard Model (SM) computations. It is based on a non-local Lagrangian (and thus possesses full Lorentz invariance) where quark-hadron interaction is introduced. The gluons are absent in the model, their effect is taken into account indirectly via vertex functions. The model is suited for description of various multiquark states (mesons, baryons, tetraquarks) and has limited number of free parameters. The interaction Lagrangian is written as
One might mention two important features of the model: compositeness condition and infrared confinement. The compositeness condition (proposed already in the 60ties [1, 2] ) reflects the fact, that, in nature, hadrons are made of quarks. It states that a state is properly described as bound if it does not contain the "bare" state, i. e. its overlap with it is zero, from which the requirement on the renormalization constant where Π M is the derivative of the meson mass operator. Stability of very heavy mesons is guaranteed by implementation of the infrared confinement. This implementation is related to integration over Schwinger parameters, the latter being used in the quark propagator representation
The integration region is transformed into a multidimensional simplex convoluted with singe improper integral. Then a single global cutoff parameter λ is introduced
Numerical integration over Schwinger parameters is used in the computation of transition form factors (being modeled by the CQM) and model-independent amplitudes are evaluated within the helicity formalism.
Results
The values of involved Wilson coefficients related to the computation of the results are a 1 = 1.14 and a 2 = −0.20. The following tables show branching rations as percentages. 
